Topo-optical investigations of the human erythrocyte glycocalyx-age related changes.
The conformational state of the glycocalyx of the intact and altered erythrocyte membrane was studied by means of the topo-optical toluidine blue reaction, i.e. induced membrane birefringence. High membrane anisotropy represents the normal glycocalyx structure and its decline represents their perturbation. The results show that the glycocalyx structure is changed during ageing of the erythrocytes in vivo as well as in vitro. During fluid preservation, in vitro ageing and vesiculation of cells in vitro, a subpopulation of cells showed a decline of membrane anisotropy, but other cells demonstrated abnormally high values. In the latter cases, there is usually a correlation to spherocytes. From this point of view, it is to be assumed that spherogenesis during cell ageing is induced by cell vesiculation. This leads to a remodelling of an intact plasmalemma. In contrast, the cell fractions which are probably non-vesiculating seem to be more or less damaged by membrane and/or plasmic hydrolases. This can be mimicked by neuraminidase and protease treatment of erythrocytes in vitro. Membrane lesions caused by freeze preservation of red blood cells are rare. The topo-optical results are interpreted according to the assumptions of the theory of membrane anisotropy, i.e. the formation of dye-stuff micelles at distinct, clustered, sialylated carbohydrate chains of the glycophorin A.